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This manual is suitable for HMCG6 Protection and Power Management controller only.

Table 2 - Notation Clarification

Sign Instruction

ANOTE Highlights an essential element of a procedure to ensure correctness.

n Indicates a procedure or practice, which, if not strictly observed, could result in damage
CAUTION!

or destruction of equipment.

@ Indicates a procedure or practice, which could result in injury to personnel or loss of life if
WARNING!

not followed correctly.

M Indicates the controller without this function.

(@]

Indicates the controller with this function.
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1 OVERVIEW

The HMC6 protection and power management controller is a standard power management system for
marine applications. The system carries out generator control, supervision and protection functions. The power
management functions are calculated by all diesel generator units, making the system a true multi-master
system. One of the diesel generator units is internally defined as the "command unit". This unit is the one where
start priority and other power management-related functions are calculated.

The system can handle up to 16 diesel generators to automatic synchronization and load sharing. Should
the command unit fail, the power management calculations will automatically be transferred to the next available
unit. The internal communication between the units is carried out via internal CANBUS. This CANBUS is
intended for internal communication use only and cannot be connected to other external CANBUS systems.

2 PERFORMANCE AND CHARACTERISTICS

i Dynamic synchronizing: detect the phase angle difference, voltage difference and frequency difference
automatically to perform synchronization as soon as possible.

U Load sharing: schedule the start and stop of genset and share load equally automatically.

i Heavy consumer control: start the additional genset automatically if the power is not enough when the
function is active.

U NEL trip: trip some non-essential load if over power condition occurs.

U Lightload: the genset is still running if the load has fallen below the shutdown set value when the function is
active.

U Multiple speed adjusting output ports, which including relay adjust speed output, voltage signal adjust
speed output, and current signal adjust speed output;

U Multiple Voltage Adjusting output ports, which including relay adjust voltage output, voltage signal adjust
voltage output, and current signal adjust voltage output;

U Fixed power output, which can be adjusted not only from the external voltage signal (¥L0V) for adjusting
speed/voltage, but also from configuring fixed power output or fixed power factor output;

i Safety mode: reserve an additional unit running on load;

U Control engine to start/stop;

U Reserved running gensets: minimum number of loading gensets on the BUS bar;

U Suitable for 3-phase 4-wire, 3-phase 3-wire, single phase 2-wire, and 2-phase 3-wire systems with
frequency 50/60Hz;

U PLC function: control logic can be defined by users as their requires;

U Selectable start mode: cyclic start; linear start; duty time start;

U Selectable scheduled start mode: it is can be chose according to the two ways including genset power

percentage and left power;
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i 3-class password protection: containing two user-defined passwords for protecting user-defined
configuration parameters, which means users can configure parameters within the permission field;

i 480x272 LCD with backlight, multilingual interface (including English, Chinese and other languages) which
can be chosen at the site, making commissioning convenient for factory personnel;

U Parameter setting: parameters can be modified and stored in internal FLASH memory and cannot be lost
even in case of power outage; most of them can be adjusted using front panel of the controller and all of
them can be modified using PC via USB or RS485 ports;

i EventLog Maximum 99 pieces of trip alarms, trip and stop alarms can be saved in chronological sequence

in internal memory, which means that they will not be lost in case of power off.
3. FUNCTIONAL DESCRIPTION

3.1 OPERATION

0 Diesel generators

0 Load betwaen digse generators

0 Fixed power for diesel generator (asymmetrical load sharing)
0 Heavy consumer control (fixed load)

0 NEL (Non-essential Load) Trip

0 Safety Mode(reserve an additional unit running o

3.2 ENGINE CONTROL

0 Start/stop control

0 GOV control: Relay outputs control, analog voltage control, analog current control

3.3 PROTECTIONS (ANSI)

0 Overcurrent, 4 levels

0 Reverse power, 2 levels

0 Overload” 2 levels

0 Over voltage, 2 levels

0 Under voltage, 3 levels
0 Over and under frequency, 3 levels

OUnbalanced current

0 Loss of excitation

0 Close/Open Fail

0 Digital inputs
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3.4 DISPLAY

o«

Push-buttons for start and stop

0 P ubsttons for auto/semi-auto mode transfer
0 Push-buttons for breaker operations

0 Push-buttons for highest priority

0 Status, alarm and information text messages

3.5 POWER MANAGEMENT FUNCTIONS

Plant operation:
0 Diesel generator supply (up to 16 generators)
0 S h powee supply (all gensets are inhibit to start and take on load)

Power management functions:

0 Bl ackout handling
0 L o -@apendent start/stop
O0Auto start mode selection

3 Cyclic start
3 Linear start
3 Duty time start
OAut o scheduled start mode selection
3 Genset power percentage

3 Left power

o«

Priority Trip

O

Heavy consumer

O¢

Light consumer
0 Reserved number of running gensets
0 Safety stop, safety trip

O0Safety mode(reserve an additional unit running on load)
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4. SPECIFICATION

Table 31 Specification Parameters

Parameter

Content

Working Voltage

DC8. 0V to 35. 0V, continuous power supply

Overall Consumption

<4W (StandbW) mode: 02

AC Input:

3 Phase 4 Wire
3 Phase 3 Wire
2 Phase 3 Wire
Single Phase

AC15V - AC360V (ph-N)
AC30V - AC620V (ph-ph)
AC15V - AC360V (ph-N)
AC15V - AC360V (ph-N)

Alternator Frequency

50Hz/60Hz

Flexible Relay Output 1~12

8A AC250V volts free output

GOV DC(-10~10)V/(-20~20)mA
AVR DC(-10~10)V /(-20~20)mA
FREQ IN DC(-10~10)V
VOLT IN DC(-10~10)V

Case Dimensions

266mm x 182mm x 45mm

Panel Cutout

214mm x 160mm

CT Secondary Current

Rated 5A

Working Conditions

Temperature: (-25~+70)C Humidity: (20 ~93)%RH

Storage Conditions

Temperature:(-25~+70)C

Protection Level

IP65: when water-proof gasket installed between control panel and
enclosure.

Insulation Intensity

Apply AC2.2kV voltage between high voltage terminal and low voltage
terminal,
The leakage current is not more than 3mA within 1min.

Weight

0.95kg

HMCG6 Protection And Power Management Controller 2018-06-02 Version 2.0
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5. OPERATION

5.1 PANEL DISPLAY

TFT LCD: 4.3 inches with 480x272 resolutions, as following:

SmartGen

Common Alarm Indicator

Common Warning Indicator

Running On-load Indicator

Breaker Open Button

Beaker Close Button

Gen Normal Indicator

Stop Button Auto Button First Prior Start Button
Semi-auto Button
Fig.17 HMC6 Panel Drawing
5.2 PUSHBUTTONS

Table 47 Push Buttons Description

Icons Keys Description
m af Stop the running generators in Semi-auto mode.
(0
P Lamp test (press at least 3 seconds);

m Start Start the standby generators in Semi-auto mode.

Semi

Auto @ Semi-auto mode Press this key and controller enters in Semi-auto mode.
Auto

Auto Mode Press this key and controller enters in Auto mode.

Press this key will place the generator at the highest priority and

1st
Prior E@, Priority selection )
B start the generator the earliest.

Close The unit will close the circuit breaker in Semi-auto mode.

Open The unit will open the circuit breaker in Semi-auto mode.

1. Screen scroll;
Up/Increase

2. Up cursor and increase value in setting menu.
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Icons

Keys

Description

Down/Decrease

=

. Screen scroll;

N

. Down cursor and decrease value in setting menu.

=

. Screen scroll;

Left

N

. Left move cursor in setting menu.

[

Right

N

. Screen scroll;

. Right move cursor in setting menu.

Set/Confirm

1.Pr ess

setting menu;

this key wil!/ enter int

3. In settings menu confirms the set value.

Exit

1. Return to main menu;

@ 2. Pressing and holding for more than 3 seconds enters parameter

2. Return to previous menu in setting menu.

5.3 PARAMETERS SETTING

Press @ key for more than 3s to enter into user manual.

/EParameter

After entering the correct password (factory default password is 00318) you can enter parameter settings

screen.

Password can be divided into 3 levels: one highest level and two user-defined levels. After entering highest level

password, all configuration items can be set; after entering user-defined level password, users can only

configure parameters within the permission field
Parameter setting including as following,
/EBus setting

/ETimers setting

/EGenerator setting

/EGenerator load setting

/EGB setting

/EDigital inputs setting

/ERelay outputs setting

/EModule setting

/ESync setting

/ELocal module setting

HMCG6 Protection And Power Management Controller
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Example:

Return
Bus setting

Timers setting
Generator setting
Generator Load setting
Breaker setting

Input setting

Output setting

Module setting
Synchronization setting
Local setting

Return
Bus setting

Timers setting >

Generator setting
Generator Load setting
Breaker setting

Input setting

Output setting

Module setting
Synchronization setting
Local setting

Return

Bus setting

Timers setting
Generator setting
Generator Load setting
Breaker setting

Input setting

Output setting

Module setting
Synchronization setting
Local setting

> Start Delay
> Stop Delay

> Start Output Delay
> Stop Output Delay

>Start Delay

>Stop Delay

>Start Output Delay
>Stop Output Delay
>Start Wait Delay
>Stop Wait Delay
>Onload Stable Delay
>Transient Fault Delay
>Heavy Consumer Delay
>Alarm Start Delay
>Trigger Start Delay

Form 1: Use®=9& to scroll settings, @
to enter settings (form 2), @ to exit

settings menu.

> Start Delay

> Stop Delay

> Start Output Delay

> Stop Output Delay
>Start Wait Delay

>Stop Wait Delay
>Onload Stable Delay
>Transient Fault Delay
>Heavy Consumer Delay
>Alarm Start Delay
>Trigger Start Delay

> Start Delay
> Stop Delay

> Start Output Delay

> Stop Output Delay
>Start Wait Delay

>Stop Wait Delay
>Onload Stable Delay
>Transient Fault Delay
>Heavy Consumer Delay
>Alarm Start Delay
>Trigger Start Delay

Form 2: Use®=9& to scroll settings, @
to enter settings, @ to return to previous

menu. (form 1)

Form 3: Use @& to scroll settings, @
to confirm settings (form 4), @ to return to

previous menu. (form 1)

00005

Form 4 Press @ to enter settings (form

5), @ to return to previous menu. (form 4).

HMC6 Protection And Power Management Controller
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>Start Wait Delay

>Stop Wait Delay
>Onload Stable Delay
>Transient Fault Delay
>Heavy Consumer Delay
>Alarm Start Delay
>Trigger Start Delay

> Start Delay @ »
Form 5: Press to change cursor

> Stop Delay
> Start Output Delay position, € &P are used for changing

> Stop Output Delay
>Start Wait Delay
>Stop Wait Delay setting will be stored in internal FLASH

cursor value, @ to confirm setting and the

>Onload Stable Delay
>Transient Fault Delay
>Heavy Consumer Delay

memory automatically; @ to exit setting.

>Alarm Start Delay
>Trigger Start Delay

ANOTE: Pressing m for along time can exit setting directly during setting.
6. SYSTEM MODE DESCRIPTION
6.1 SYSTEM MODE

6.1.1 MANUAL MODE

When Manual mode signal is active, the system will work through manual mode. In this mode, HMC6
controller can only monitor data and alarm information but cannot control switch or engine. In addition, GOV and
AVR do not work but the manual governor, relay governor, manual VOLT IN and manual VOLT OUT do work in
this mode.

6.1.2 SEMI-AUTO MODE
Semi-auto mode is activated by pressing key; Semi-auto means that the unit will not initiate any
sequences automatically, as is the case with the auto mode. It will only initiate sequences, if external signals are
given.
An external signal may be given in three ways:
1. Push-buttons on the display are used
2. Digital inputs are used
3. Modbus commands are used
In semi-auto mode, all available diesel generator units can be started/stopped/synchronizing
closed/unloaded open upon push-button commands on the front panels for each generator.
The system monitors that if the generators are overloaded. Should that be the case, the Non Essential Load

(NEL) trip will activate to maintain power supply to the main busbar.

HMC6 Protection And Power Management Controller 2018-06-02 Version 2.0 Page 13 of 68
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If a heavy consumer is requested, the system calculates the power needed. If the available power is

insufficient, the heavy consumer connection will not be allowed.

Semi-auto Start'

Start

a) Start command will be initiated by HMC6 after pressing &= putton. The system &tart er s
OutputDe|l ay o0 whil e the start relay wil!/| activate.

b) When Start Output Delay is over, Start Wait Delay will be initiated. Fail to Start alarm will be initiated if the
onload requirement has Not been achieved after the Start Wait Delay has expired. The alarm type of Fail to
Start is block which means users can restart the generator only when the alarm is acknowledged.

¢) When Start Wait Delay is over, Load Stability Delay will be initiated. F/V Fault alarm will be initiated if the
onload requirement has Not been achieved after the Load Stability Delay has expired. The alarm type of F/V
Fault is block which means users can restart the generator only when the alarm is acknowledged. However,
it enters into fiNor mal Runningo status if the onl oac«

d) If the switch is not closed during the normal running status and the voltage/frequency has not satisfy the
onload requirement suddenly, Transient Fault Delay will be initiated. F/V Fault alarm will be initiated if the
onload requirement has Not been achieved after the Transient Fault Delay has expired. The alarm type of

F/V Fault is block which means users can restart the generator only when the alarm is acknowledged.
e) If the onload requirement has been achieved (Generator normal light will illuminate), the genset will close

and synchronize automatically after pressing the button.

f) In case of multi-set operation, the genset will share load automatically.
g) If there is trip alarm occurs, then the system will open switch and the alarm information will be displayed on
the LCD.

Semi-auto Stop'

a) In breaker close status, press stop button ‘M‘ in case of multi-set operation, first of all, the system will
transfer load and open breaker; in case of single unit running, it will open breaker directly. .

b) After breaker opened or in breaker open status, press stop button m‘ system wil |l ent e
Out put while thasyop relay will activate.

c) After fAStop Output Del ayo, system wi |l enter into
signals disappeared during the delay, controller will judge that the genset stopped and in standby state;
otherwise, if genset voltage and frequency signals still can be detected after the delay expired, controller
will judge that the genset failed to stop.

d) After genset failed to stop, if voltage and frequency signals are disappeared, controller will judge that the

genset stopped completely and entered into standby state.
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6.1.3 AUTO MODE

‘ Auto

Auto mode is activated by pressing |- key;

All available diesel generator units are controlled by the power management system and are started and
stopped according to the start priority and the actual busbar load. Should a running generator develop an alarm,
the system will start the next generator in line and synchronize its breaker before taking the failing generator out
of service. At the same time, the system monitors that the generators are not overloaded. Should that be the
case, the Non Essential Load (NEL) trip will activate to maintain power supply to the main busbar.

If a heavy consumer is requested, the system calculates the power needed and starts an additional
generator if needed before allowing the heavy consumer to be connected.

Auto Start Rules

a) If the system detects that there is no voltage signal on busbar, then the available diesel generator units
are started according to the start priority.

b) Should the generator units are started successfully, the system will start the next generator in line if the
power is insufficient.

¢) Should the generator units are in normal running, if a heavy consumer is requested, the system calculates
the power needed and starts additional gensets to satisfy the requires .

d) If there trip and fault shutdown alarms occur, the corresponding number of units are automatically started
to meet the load requirements.

e) Linear start mode:ifgener at or 6s priority | evel changes, higher

f) Duty time start mode: gensets will be started according to the duty-hour.

Auto Start

a) Generator enters into fistart delayod as soon as

b) After the Start Delay has expired, the system enters into fStart Output Delayo while the start relay will
activate.

c) When start delay is over, fiStart Wait Delayowill be initiated. fail to Startolatched alarm will be initiated if
the collected generator voltage and frequency can not meet with on-load requirement after the fStart
Wait Delayohas expired.

d Ifondl oad requi rement StérteMaihDelayd floasl Stabditg Delayo wilfi be initiated. F/V
Faulto alarm will be initiated if the on-load requirement has Not been achieved after the flLoad Stability
Delayohas expired. The alarm type of fF/V Faultois latched which means users can restart the generator
only when the alarm is acknowl edged. Ho we v enrload
requirement has been achieved.

e) If the switch is not closed during the normal running status and the voltage/frequency has not satisfy the
on-load requirement suddenly, Alransient Fault Delayowill be initiated. fF/V Faultd | a talarm wilibe

initiated if the on-load requirement has not been achieved after the fATransient Fault Delayohas expired. If

i Au

t

theonl oad requirement has been achieved within del a

state.
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f)  After controller entering into normal running state, and mean while on-load requirement has been
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achieved (generator normal light will illuminate), the genset will close and synchronize automatically.

g) In case of multi-set operation, the genset will share load automatically.

h) If there is trip alarm or shutdown alarm occurs, then the system will trip or shutdown and the alarm
information will be displayed on the LCD.

Auto Stop Rules

a) In multiple gensets running system, if the system detects that the load power has fallen below the stop
power, the controller will transfer load according to the start priority firstly and then open breaker and
shutdown.

b) If there is trip alarm or shutdown alarm occurs, the fault genset breaker will be opened and shutdown.

c) If there is safe trip alarm or safe shutdown alarm occurs, the fault genset will be unloaded and open
breaker to stop after new genset started up and on-load requirement of the busbar is satisfied.

dLinear start mode: iif generatords pri or gehsgtstartedup,| ct
in case of load power falls below shutdown power, genset will be unloaded and open breaker to stop.

e) Duty time start mode: gensets will be stopped according to the duty-hour.

Auto Stop

a) When stop input is activated in auto mode, systement er s i nto AStop Delayodo st a
b) After fAStop Denlcasy df miltisset eperptior, gedset will be opened after transferring the
load.
c) After the switch i s opened, t he whlgtketstopmelay wilt agtivage. i nt o
d) After ASt op Out put Beylsat yeom eexnptierresd ,i nt o A Wai t for St or
frequency signals disappeared during the delay, controller will judge that the genset stopped and in
standby state; otherwise, if genset voltage and frequency signals still can be detected after the delay
expired, controller will judge that the genset failed to stop.
e) After genset failed to stop, if voltage and frequency signals are disappeared, controller will judge that the
genset stopped completely and entered into standby state.

Table 5 - System Modes Description

System Mode Start Condition & GOV/AVR Interface Trip or Stop Condition
Start the gensets externally, GOV input, GOV

Manual Mode | output, AVR input and AVR output are active; | Trip and stop the gensets externally.
monitor all generator parameters.

Start the gensets by pressing the panel button, | St op t he gensets by

Semi-auto ] ) ]
Mode GOV input and AVR input are deactivated; The | panel but t on or t her e
system will control GOV and AVR automatically. | alarm occurs.
If the system detects that there is no voltage | Stop the gensets whent her e i s
Auto Mode signal on busbar, the available diesel generator |[st op o al arm occur s.

units are started according to the start priority or | In multiple gensets running system, the
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System Mode

Start Condition & GOV/AVR Interface

Trip or Stop Condition

duty ti me (detail s p
Rules 0 )GOV input and AVR input are
deactivated; The system will control GOV and

AVR automatically.

system will shutdown if the load value
has fallen below the minimum set value.

In duty time start mode, genset will stop
when duty time is up. (details please to
seeifAut o Stpart Rul es

6.2 START MODE DESCRIPTION

Table 61 Start Modes Description

Start Mode Start Method Stop Method Adto Semi-auto | Manual
Mode Mode Mode
Linear start Start the gensets according | Stop the gensets
to the set priority. The |accor di ng t o t
highest priority (the | f i r s sequence. O
minimum number) will be | E.g. the stop sequence of
started earliest; following | 3 units: 3-2-1. 0 M M
the second highest priority
will be started.
E.g. the start sequence of 3
units: 1-2-3.
Cyclic start Start the gensets according | Stop the gensets
to the set priority and faccor ding to
sequence. The  highest |[f i r st out o s
priority  (the  minimum | E.g. the stop sequence of
number) will be started | 3 units: 1-2-3. .
earliest,  following  the © " "
second highest priority will
be started.
E.g. the start sequence of 3
units: 1-2-3.
Duty Time The gensets which has the | The gensets which has
Mode shortest running hours will | the longest running hours
be started earliest. will be stopped earliest.
If the started genset runs | Running hours will be
for up to preset hours, then | stored in internal memory 0 M M
the additional genset which | and cannot be lost even
has the shortest running | in case of power outage;
hours at this time will be
started.
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7. PROTECTION

Generator protection, busbar protection, current protection, power protection and switch protection can be

provided by HMC6. Each kind of protection can configure one or more relays output.

Table 71 Controller Alarm types

Alarm Type/Action Buzzer Display Unload Trip Shutdown Start
Block o o M M M M
Warn o 0 M M M 0
Safety Trip 0 o] 0 o} M M
Safety Stop 0 o] 0 o} 0 M
Trip 0 0 M 0 M M
Trip and Stop 0 0 M 0 0 M

Each alarm can

be removed only when it is

acknowledged and all alarm information will be cleared

automatically if the data is beyond the alarm scope after acknowledged. Users also can remove the alarm by

AAl arm Reseto auxiliary input port.

Gen Opened
Alarm Standby
Trip Alarm

Overcurrent1 Trip 600A Ack
Overpower Trip 420.0kW Ack

Warn Alarm

Gen Overvolt Warn 240V

Gen Overfreq Warn 51.00Hz Ack
Busbar Overvolt Warn 241V Ack

Fig.2 1 Alarm Display Image

Press €& 1o select the alarm you are going to reply, and press @ to acknowledge the alarm.

Table 8 - HMC6 Alarms List

No. Types

Description

Alarm Type

Busbar Protection

When basbar voltage has exceeded the set value 1, it | Warn

1 Overvolt 1 o ] )
will initiate a warning alarm. Always active
When basbar voltage has exceeded the set value 2, it | Trip

2 Overvolt 2 S . i
will initiate a trip alarm. Always active
When basbar voltage has exceeded the set value 3, it | Trip

3 Overvolt 3

will initiate a trip alarm.

Always active

4 Undervolt 1

When basbar voltage has fallen below than the set
value 1, it will initiate a warning alarm.

Warn
It is active after the switch
has closed.
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No. Types Description Alarm Type
Trip
When basbar voltage has fallen below than the set } ) )
5 Undervolt 2 o ] It is active after the switch
value 2, it will initiate a trip alarm.
has closed.
Trip
When basbar voltage has fallen below than the set } . _
6 Undervolt 3 S ) It is active after the switch
value 3, it will initiate a trip alarm.
has closed.
When basbar frequency has exceeded the set value 1, | Warn
7 Overfreq 1 e . i
it will initiate a warning alarm. Always active
When basbar frequency has exceeded the set value 2, | Trip
8 Overfreq 2 o ) :
it will initiate a trip alarm. Always active
When basbar frequency has exceeded the set value 3, | Trip
9 Overfreq 3 o } ]
it will initiate a trip alarm. Always active
Warn
When basbar frequency has fallen below than the set ] ) ,
10 Underfreq 1 o ] It is active after the switch
value 1, it will initiate a warning alarm.
has closed.
Trip
When basbar frequency has fallen below than the set ; ) ,
11 Underfreq 2 o ] It is active after the switch
value 2, it will initiate a trip alarm.
has closed.
Trip
When basbar frequency has fallen below than the set } ] ,
12 Underfreq 3 o ) It is active after the switch
value 3, it will initiate a trip alarm.
has closed.
Generator Protection
Aftert he AStart wai't del ay 0| Block
1 Fail To Start doesnodt -load demdndspitrwill initiate a warning | It is active after the genset
alarm. is starting up.
When genset frequency has exceeded the set value 1, | Warn
2 Overfreq 1 o ] ]
it will initiate a warning alarm. Always active
When genset frequency has exceeded the set value 2, | Trip
3 Overfreq 2 o i )
it will initiate a trip alarm. Always active
When genset frequency has exceeded the set value 3, | Trip
4 Overfreq 3 T i )
it will initiate a trip alarm. Always active
Warn
When genset frequency has fallen below than the set ] ) ,
5 Underfreq 1 o ] It is active after the switch
value 1, it will initiate a warning alarm.
has closed.
Trip
When genset frequency has fallen below than the set _ _ ,
6 Underfreq 2 o ) It is active after the switch
value 2, it will initiate a trip alarm.
has closed.
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No. Types Description Alarm Type
Trip
When genset frequency has fallen below than the set } ) )
7 Underfreq 3 o ] It is active after the switch
value 3, it will initiate a trip alarm.
has closed.
When genset voltage has exceeded the set value 1, it | Warn
8 Overvolt 1 o ] ]
will initiate a warning alarm. Always active
When genset voltage has exceeded the set value 2, it | Trip
9 Overvolt 2 o ) ]
will initiate a trip alarm. Always active
Warn
When genset voltage has fallen below than the set ) . _
10 Undervolt 1 o ] It is active after the switch
value 1, it will initiate a warning alarm.
has closed.
Trip
When genset voltage has fallen below than the set ) ] ,
11 Undervolt 2 o ) It is active after the switch
value 2, it will initiate a trip alarm.
has closed.
Trip
When genset voltage has fallen below than the set ) : i
12 Undervolt 3 o ] It is active after the switch
value 3, it will initiate a trip alarm.
has closed.
Phase N .
When controller detects the reverse phase, it will initiate | Trip
13 Sequence ] )
a trip alarm. Always active
Wrong
The controller does not detect synchronization signal | Warn
14 Fail to Sync within the pre-set synchronization time, it will initiate a | It is active after the switch
warning alarm. has closed.
: : .| Trip
Loss of | When controller detects negative reactive power is ) . ,
15 p— T ] It is active after the switch
Excitation greater than set value, it will initiate a trip alarm.
has closed.
. When controller detects that the engine fault signal is | Trip
16 Engine Fault S ] ]
active, it will initiate a trip alarm. Always active
After the feedback function is selected and the system W
arn
has started, if the voltage and frequency have reached ] )
17 Feedback Fault ] ] ] ] _ | It is active after the genset
the requirements but the feedback input is deactivate, it
— : has started.
will initiate a warning alarm.
Start the system, if the voltage and frequency have not | Block
18 Freqg/Volt Fault | reached the requirements after the onload stable delay | It is active after the genset

has expired, it will initiate a block alarm.

has started.

Current Protection

When controller detects the generator current has

Warn

1 Over Current 1 T ] It is active after the switch
exceeded the set value 1, it will initiate a warning alarm.
has closed.
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No. Types Description Alarm Type
Trip
When controller detects the generator current has } ) )
2 Over Current 2 T ] It is active after the switch
exceeded the set value 2, it will initiate a trip alarm.
has closed.
Trip
When controller detects the generator current has ) . .
3 Over Current 3 T ] It is active after the switch
exceeded the set value 3, it will initiate a trip alarm.
has closed.
Trip
When controller detects the generator current has ] ) ,
4 Over Current 4 T ] It is active after the switch
exceeded the set value 4, it will initiate a trip alarm.
has closed.
When the controller detects that negative phase current | Warn
Unbalanced T ] ] ) ,
5 c ) has exceeded the set value, it will initiate a warning | It is active after the switch
urren
alarm. has closed.
Power Protection
When controller detects the reverse power value | Warn
Reverse Power ) ] ) ) ]
1 1 (power is negative) has fallen below than the set value | It is active after the switch
1, it will initiate a trip alarm. has closed.
When controller detects the reverse power value | Trip
Reverse Power , ) . . .
2 ) (power is negative) has fallen below than the set value | It is active after the switch
2, it will initiate a trip alarm. has closed.
When controller detects the power value (power is | Warn
3 Over Power 1 positive) has exceeded the set value 1, it will initiate a | It is active after the switch
warning alarm. has closed.
When controller detects the power value (power is | Trip
4 Over Power 2 positive) has exceeded the set value 2, it will initiate a | It is active after the switch
trip alarm. has closed.
Trip (Non Essential Load 1
.| When controller detects the power value (power is | Trip)
Non Essential B ) . ) )
5 Load 1 Tri positive) has exceeded the Non Essential Load 1 Trip | It is active after the Non
oa ri
P set value, it will initiate a trip alarm. Essential Load switch 1 has
closed.
Trip (Non Essential Load 2
.| When controller detects the power value (power is | Trip)
Non Essential . _ : ) .
6 Load 2 Tri positive) has exceeded the Non Essential Load 2 Trip | It is active after the Non
oa ri
P set value, it will initiate a trip alarm. Essential Load switch 2 has
closed.
Trip (Non Essential Load 3
.| When controller detects the power value (power is | Trip)
Non Essential . _ : ) .
7 Load 3 Tri positive) has exceeded the Non Essential Load 3 Trip | It is active after the Non
oa ri
P set value, it will initiate a trip alarm. Essential Load switch 3 has
closed.
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No. Types Description Alarm Type

Switch Protection

When controller detects that there is no Close signal

Trip

1 Fail to Close after the Close delay has expired, it will initiate a trip | It is active after the switch
alarm. has closed.
When controller detects that there is no Open signal | Trip
2 Fail to Open after the Open delay has expired, it will initiate a trip | It is active after the switch
alarm. has opened.
Module Protection
When controller detects the power supply voltage has | Warn
1 Over Volt N . .
exceeded the set value, it will initiate a warning alarm. | Always active
When controller detects the power supply voltage has W
arn
2 Under Volt fallen below than the set value, it will initiate a warning )
Always active
alarm.
o When digital i nput port a :
Digital Input ) ) _ | Configurable alarm types
3 sends corresponding alarm signal when the alarm is ) > )
1-6 ) It is active in set interval.
active.
When the controller detects fewer modules on the MSC
link than the minimum number configured in the unit, it
will initiate a warning alarm. There are 2 possible
4 MSC Too Few | reasons: a) Communication line between the | Warn
Sets controllers disconnects, which interrupts | Always active
communication.
b) Other parallel gen-sets controllers have not been
powered on.
| When the controller detects DIN1 module | Warn
5 DIN1 Com Fail o ) o ] ]
communication failure, it will initiate a warning alarm. When DIN1 is enabled.
) When the controller detects DIN2 module | Warn
6 DIN2 Com Fall o ) o ) )
communication failure, it will initiate a warning alarm. When DIN2 is enabled
; DOUT1 Com | When the controller detects DOUT1 module | Warn
Falil communication failure, it will initiate a warning alarm. When DOUT1 is enabled
8 DOUT2 Com | When the controller detects DOUT2 module | Warn
Fail communication failure, it will initiate a warning alarm. When DOUT?2 is enabled
| When the controller detects LED1 module | Warn
9 LED1 Com Fail L , L . .
communication failure, it will initiate a warning alarm. When LA1 is enabled
| When the controller detects LED2 module | Warn
10 LED2 Com Fail

communication failure, it will initiate a warning alarm.

When LA2 is enabled

HMCG6 Protection And Power Management Controller

2018-06-02

Version 2.0

Page 22 of 68




A | SmartGen

AA | T
ideas for power

HMCG6 Protection And Power Management Controller User Manual

8. HARDWARE STRUCTURE

8.1 STRUCTURE DESCRIPTION

HMC6 terminals are standard. Uses only can expand 16-channels discrete input module, 16-channels

discrete output module or 16-channels LED lamp module via CANBUS (Expand) port.

Table 9 - HMC6 terminals

Slot Terminal Remarks
Slot #1 1-6 Power supply port; Auxiliary output port
Slot #2 7-15 Output port
Slot #3 16-23 Output port
Siot #4 24.35 CANBUS port; GOV analog speed adjust output; AVR analog voltage
adjust output.
Slot #5 36-39 Generator voltage input
Slot #6 40-43 Busbar voltage input
Slot #7 44-49 Generator current input
Slot #8 50-64 Digital input
Slot #9 65-67 Analog adjust frequency input; adjust voltage input
Slot #10 68-70 RS485 COM port

8.2 TERMINAL DESCRIPTION

Fig.3 17 HMC6 Terminal Drawing

Terminal description’  NO means normally open;

NC means normally close
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8.2.1  SLOT #1 POWER SUPPLY AND AUXILIARY OUTPUT PORT

Table 107 Slot#1 Power Supply & Auxiliary Outputs

Terminal Function Description Remarks
1 B-
5 e DC(8~35)V Power supply input
3 AUX.OQUTPUT1 Auxiliary output port 1 AC250V/8 A
4 AUX.QUTPUT2 Auxiliary output port 2 AC250V/8 A
5 AUX.OQUTPUT3 Auxiliary output port 3 AC250V/8 A
6 COM1 COM port 3~5

A NOTE: In case of using battery as power source, make the controller connect to the battery directly instead of start

battery or charging generator to ensure stable supply of HMC6.

8.2.2  SLOT #2, SLOT #3 AUXILIARY OUTPUT PORT

Table 117 Slot#2, Slot#3 Auxiliary Output Port

Terminal Function Description Remarks
7 RAISE SPEED Raise speed output AC250V/8 A
8 COM2 COM port 7,9
9 DROP SPEED Drop speed output AC250V/8 A
10 RAISE VOLT Raise volt output AC250V/8 A
11 COM3 COM port 10,12
12 DROP VOLT Drop volt output AC250V/8 A
13 ENGINE START Engine start AC250V/8 A
14 COM4 COM port 13, 15
15 ENGINE STOP Engine stop AC250V/8 A
16 GB CLOSE_NC
17 GB CLOSE _COM GB CLOSE output AC250V/8 A
18 GB CLOSE _NO
19 GB OPEN _NC
20 GB OPEN _COM GB OPEN output AC250V/8 A
21 GB OPEN _NO
22
23 ALARM HORN Audible alarm output AC250V/8 A
HMCG6 Protection And Power Management Controller 2018-06-02 Version 2.0 Page 24 of 68
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8.2.3 SLOT #4 GOV, AVR

Table 121 Slot#4 GOV, AVR Interfaces

Terminal Function Description Remarks
SCR
24
(MSC LINK) _ I
CANH Multi-sets communication MSC LINK port
25 CANBUS COM port Used for data sharing between HMCG6
(MSC LINK)
controllers.
CANL
26
(MSC LINK)
7 SCR
(EXPANSION) Expand CANBUS port
CANH Used for data sharing between HMC6
28 CANBUS COM port controllers. Used for expand digital input
(EXPANSION) -
module, digital output module or LED
CANL
29 lamp module.
(EXPANSION)
30 mA (GOV) Output -20mA ~20mA GOV Output;
31 VDC (GOV) Output -10V~10V -20mA~20mA Output;
32 COM5 (GOV) GOV COM Output -10V~10V Output
33 mA (AVR) Output -20mA ~20mA AVR Output;
34 VDC (AVR) Output -10V~10V -20mA~20mA Output;
35 COM6 (AVR) AVR COM Output -10V~10V Output

8.24  SLOT #5,

INPUT/GENERATOR CURRENT INPUT

SLOT #6, SLOT #7 GENERATOR VOLTAGE INPUT/BUSBAR VOLTAGE

Table 137 Slot#5, Slot#6, Slot#7 Gen/Busbar Voltage, Gen Current inputs

Terminal Function Description Remarks
36 L1 (GENSET) Genset A-phase voltage sensing input Maximum input 360V
37 L2 (GENSET) Genset B-phase voltage sensing input Maximum input 360V
38 L3 (GENSET) Genset C-phase voltage sensing input Maximum input 360V
39 N (GENSET) Genset N-phase voltage sensing input
40 L1 (BUS) Busbar A-phase voltage sensing input Maximum input 360V
41 L2 (BUS) Busbar B-phase voltage sensing input Maximum input 360V
42 L3 (BUS) Busbar C-phase voltage sensing input Maximum input 360V
43 N (BUS) Busbar N-phase voltage sensing input
44 S1 (CT1) o ,

Gen A-phase sensing input Rated input 5A
45 S2  (CT1)
46 S1  (CT2) o _

Gen B-phase sensing input Rated input 5A
47 S2 (CT2)
48 S1 (CT3) o )

Gen C-phase sensing input Rated input 5A
49 S2  (CT3)

HMCG6 Protection And Power Management Controller
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8.25  SLOT #8 DIGITAL INPUT, FREQUENCY INPUT; VOLTAGE INPUT

Table 147 Slot#8 Digital Inputs, Frequency/Voltage Adjust Inputs

Terminal Function Description Remarks
50. B- Digital input COM port
51. GB CLOSE IN Breaker close input
52. ENGINE RUN Start engine input
53. MANUAL MODE Manual mode input
54, ENGINE FAULT Engine fault input
55. AUX INPUT 1 Digital input port 1 . .
—— (B-) connected is active.
56. AUX INPUT 2 Digital input port 2
57. AUX INPUT 3 Digital input port 3
58. AUX INPUT 4 Digital input port 4
59. AUX INPUT 5 Digital input port 5
60. AUX INPUT 6 Digital input port 6
COM port of frequency input port and
61. COM 7 p a Y Input P
voltage input port
External frequency (active power) adjust :
62. FREQ IN+ inout -10V~10V; active when
P - : input fixed power mode
External voltage (reactive power) adjust i
63. VOLT IN+ external adjust

input

8.2.6 SLOT #9 AUXILIARY OUTPUT PORT

Table 157 Slot#9 Auxiliary Output Port

Terminal Function Description Remarks
64, cOMS COM nport of frequency input port
and voltage input port
65. AUX.OUTPUT4 Auxiliary output port 4 AC250V/8 A
66. AUX.OUTPUT5 Auxiliary output port 5 AC250V/8 A
67. AUX.OUTPUT6 Auxiliary output port 6 AC250V/8 A

8.2.7  SLOT #10 RS485 COMMUNICATION PORT

Table 16 7 Slot#10 RS485 Communication Port

Terminal Function Description Remarks
68 B(-) L Baud rate 9600bps
RS485 communication port
69 A(+) Standard MODBUS protocol
70 SCR RS485 shield port Shielded wire single-end earthed.

HMCG6 Protection And Power Management Controller 2018-06-02 Version 2.0 Page 26 of 68




é SmartGen
AA IHCESIAF RANEE HMC6 Protection And Power Management Controller User Manual

8.3 CONNECTION

8.3.1 TYPICAL APPLICATION DIAGRAM

LA16 DIN16 DOUT16
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Fig.4 1 HMCG6 Typical Diagram

8.3.2 AC WIRE CONNECTION (3 PHASE 3 WIRE)

% u A g
= V B g
w c >
Do 00 =
36 3738 42 41 40
3 Phase 3 Wire
Fig.57 3 Phase 3 Wire Connection
8.3.3 AC WIRE CONNECTION (SINGLE PHASE 2 WIRE)

w

U A
® @
m w
% 5 N2
Py

| ]

36 39 43 40

Single Phase 2 Wire
Fig.6 1 Single Phase 2 Wire Connection
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8.34 AC WIRE CONNECTION (2 PHASE 3 WIRE)

U A

N3O

N N
\Y

dvdasng

I 01

36 37 39 43 41 40

2 Phase 3 Wire

Fig.7 7 2 Phase 3 Wire Connection

8.3.5 ANALOG INPUT

HMC6 FREQ IN and VOLT IN ports support -10V~10V analog voltage input function. External power supply

must be fitted when input signal.
Table 17 - FREQ IN and VOLT IN Function Description

Function Description External Setpoint Trigger Bar Input Voltage
) Single unit running or generator breaker
External frequency adjust ) +/-10V DC
is opened.
FREQ IN+ HMC6 is paralleled with  shore
External active power adjust power/shaft generator/busbar and need | +/-10V DC

consistent power output.

. Single unit running or generator breaker
External voltage adjust ) +/-10V DC
is opened.

VOLT IN+ HMC6 is paralleled with shore
External reactive power adjust | power/shaft generator/busbar and need | +/-10V DC

consistent power output.

0~10V input connection'

2k

VAW
+10vVDC

62/63

oVDC @ 61

-10V~10V input connection'
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8.3.6 MSC LINK PORT

Data sharing and data communication functions among HMC6 controllers are implemented via MSC LINK

(CANBUS port). Detailed connection way is as following:

25 26 25 26 25 26
\ Jlf \\‘ "f \: ‘[f \\‘ 'lf \: / Irﬂ \\I ’ C AN L
!\ 11 IL ;‘ I\ 1" :L fJ‘ 1‘\ J! ’ CAN H
[ \ (] \
N A ﬁ ______________ AV, uf ______________ \_z___> SCR

Fig.8 1 HMC6 Module Communication Connection Diagram
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8.3.7 MSC APPLICATION DIAGRAM

Fig.9 1 MSC Application Diagram

9. POWER MANAGEMENT AND WORKFLOW CHART

There are two kinds of power management mode: Equal load sharing and Base load.

9.1 EQUAL LOAD SHARING

Equal load sharing is active both in auto mode and semi-auto mode. In both cases, load sharing is carried
out via the internal CANbus line(s).
There are two kinds of equal load sharing ways: kW load sharing and kVar load sharing.
a) kW load sharing: the equal load sharing of active power of each unit on busbar can be adjusted via GOV or
relay output.
b) kVar load sharing: the equal load sharing of reactive power of each unit on busbar can be adjusted via AVR

or relay output.

9.2 BASE LOAD OUTPUT

Each unit can be selected as running with fixed power. This can be done from the panel parameters or via a

discrete input.
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